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(54) MULTI-CAST COMMUNICATION SYSTEM AND 
ATM CELL CONVERTING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To utilize multi-cast service 
in a terminal connected to an ATM network by means of 
simplex communication by giving a different 
asynchronous transfermode(ATM) identifier to the 
internet protocoI(IP) address of a class D and 
outputting a join message and a report message. 

SOLUTION: The join message of an internet group 
management protocol(IGMP) for managing a member 
from an ATM cell converting device 3 to a multi-cast 
router 2 and an IGMP report message is outputted to the 
inquiry message of IGMP from the multi-cast router 2 so 
that multi-cast IP data is continuously received. The 
ATM cell identifier is registered in an IP address in 
order to enable executing one-direction ATM network 
multi-casting and received multi-cast IP data is made 
cell so as to be transmitted to the ATM network. 
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(57) mm] 

mm] ^m<DATM±/Htmu^\'^. =k^co^*o 

<DATMm^}^^'^K.^:z.t. *5J:t5. IGMPOj o 
— ^{c I GMPCO j o i n;^ v^SriSIM L. 

ti^ivtc^/i^^^'Y^ I PT h*i-:^t±/\-m.m^ 
(VPI/VCI) Sr^J^*f/S#ttT^®:bT*5^, g 

T -fer/Wt; b T A T m;^ doll Wi" -5 ^ :i ^ (c J: 
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im^m 11 TCP/IP h bT;^v^^ 

55-^/^^=^-^^ hyp— >5'Sr@fibTi^ibtbT#yh'^7V^ 
hfflcD I P7^->5^^ATMi^tCi5lffl-r5-^/W^^ 

^^-^^^ v^7« V hri/i^ (IGMP) <Di o 

^=^^;^ h/P— ^j&^e><o I GMPBa^ii:;?< ^jy-fe— v?(D§: 
>fi{c#v^^ I GMPBS^^ -y-t-v^fcm-r^ I GM 

ATMmiz.mm-r^ATM^/Htmsxp^^x. m 
<D I PT Ki/;^J3U(-^i6^;J;^#(tr ATMi^jSU^^^^ 

•r^^^^^a:. ±U^/i^^^^>^ hm<D I PT Ki/>^ 
-eJiISI PT Kl/^t-^^S^W-Str^S^Ufc^lSATM-fer 

fc^L. ATM-fe'/W<^-e/k^:^r-r>^ h*J^=SrtT5 - i ^ 
#tgS: ^ r ^ A T M-fe/Hb^tto 
[^^^3 ] if*^ 2 (;i|a«<^ATMir/Hl:$g®(-*5 

— :7''^;^;— v?^ h:7'n h^t/t- ( I GMP) <D j o i n 

V^^±|2-e/l-^^-r;=^ hffliO I PT K U>^(C*f-ra±IH 
"^/i-^^^r-^y^ b/l^— >5^:0^e>O I GMP^^iiTP* :yir — i> 
(-*)-/SLT I GMPi^^-hj?< ?/-t-i^Sr]@lti-r6^® 
tSrlStt. ±mATM±/UjtisXXJ^'^/i^^^^:^ h<DM 
^^?fe-5±IS^®^#Stc±|S-v/W^^-r^ I PT 

h !7->:^ i^^t^comm^m^-r^ r ^ ^^#tis[^-r^ atm 

d^;i|S®(DATMir/Wl:33lg(C:}3V^T. ±IB^^^IS(C 
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^±IEATMfSiStJ^S:A;^-rS^®^^l^tt. JiiB-r/^^ 
hm(0 I Px-^Sr-b|HATMPS::^M,Tgft-r 

t ^w^t-r^ATM^MtmUo 

[0 0 0 1] 

v-^T^i^, *3J:tJ?, I Px— SrA 
10 TM (Asynchronous Transfer Mode^ #[^W^3^-=t~ 
K) ■fe/W;i^^'r^ATM-fe/HbSmt-^.i9. A 

<o^c»lg/j:■^/^^^-r:^ hiifiv;=^7^ix*5j:t;5ATM-fe' 
[0 0 0 2] 

p<f^^r^f^--(D^N°>^7K— bJ (1 9 9 4^. W^^tfc 
h^y^-^v^ltr) (D^l 3 — 3 lM(ciE®OJ:5{-. 

:^i^^y^v^^/Wffl^iP (B - I S B N : Broadband-Inte 
grated Services Digital Network) X(0^^^^\Z.^ 
v^e>;^^TV^^o _h|BS:gfe0^3 3 — 5 OM^. 

#J (1 9 8 8^. P^BPtt^m 0^16 8-^17 

30 yT^^Tffi$ftOlSm:65prtg^/^^, 

[0 0 0 3] ^<D<t 5^cCATM^(c:. — ^CD-^^^Jr 

-5ATM-t/Wt:^fi;65fc6o rOATM-fe/Wb^S'C 
(i. gftbl^c-/'^^?' hcDT Kl/^^^t^l^t^LTtt^COATM 
-fe/V^?I^J5U^ (VP I/VC I : Virtual Path Identifie 
r/Virtual Channel Identifier) SrJg^ LT-fe/Wt; bT 

[0 0 0 4] -;*r, ^^^yYm^%m\.tL^^^\f=^ — ^ 
iiffCOfcJ^tDT'n bTCi. TCP/IP (Tran 

40 smission Control Protocol/Internet Protocol) fi^^ 

fijffl$nrvN5o ^br. roTCP/ip 

7=^— ^i^ts-r^e^«^ br. r-r/w^^r-r:^ bj ti^^ 

(¥«;a5^^0://w-:/^f®SU-r^T Ku:^Sr^^T K 
bTt I Pt^-^ (>'^^';/h) Srt^iy-Ktcil^W 

MbTVN^:r/W->^>^^-rT Kl/>^^^^-r^ I Py^-^ 

50 -^(onnf—^'^^ SrH^-r 
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[0 0 0 5] ATM^r/Wb^St-*5V^T^>. ro-^/V-^ 

MlHI«s^<^¥fR]il^tTATMiP^cg^^$^^fcffi*■c^^. 

[0 0 0 6] 

I GMPCO j o i n;^ i>*3 V-xK— h :^ ly^— 

tf><^cofijffi^prtg^ ATM^-e<D-r/w^ 

[0 0 0 7] 

ib. ATM-fe/Wl^SB^^'b-eyW^dr^^ h/V'— ^(C, ^ 

i^/U^^^^^-'-J:;^ > ^ n/w ( l GMP : Intern 

et Group Management Protocol) (O \ o i n>f?/"fe"— 

hyw— ^;^t^e><D I GMFoora-R^;^ ^/-fe— v^tcMb 
T I GMP h;^ ?/ir— hg^tJCS; 

m) ^ttl;^i-^r tj;i<t*9. ATM-fer/Wt;^S^-*5V^T 
i^J^WtC'^/W^:^^^;;^ I PT^-^^g^lRltgir-r 
-So -^bT. ATM-fe/WbiSS-ed. «?!lx«iift[Hl«SSr 
-&A.fc>^-;&fRj(OATMiP{c:}ott^"^/i-^^-t :^ b Sr^fg 

hfflcD I PT Ki/;=^(cATM-fe'/HiSU^ (VPI/V 

CI) =£ri^je)*rjc£;#(tTS«i^bT*5#. Sffb/c-^/w^ 

hffl I Px-^i^ATM-t/HiESU^ (VPI/V 
CI) ^^fflV^T■fe:/WbbTATMP^C5^tH-r^«^^ 
b. ATMi^S^:^^bT■^/w^=^•r><^ bSr^Uffl-r^^^;^^ 

[0 0 0 8] 
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halfi->:^7^^*5J:OSATM-feyHb3g®c02|s:% 

7^igi(;iiDtt^'^/i-^=^-r;^ haiftv-^^v'-^ti. IS^o 
«Ktt;65¥rR]i^i:^®SIiI«IS:S*b-C. ATM-fe^/KO-v 

[0 0 0 9] Ell (C*3V^T. 1 {^TCP/ I PSr:7^n h 
bTfflv^^=l^tf^— hy— t bT(0-f 

— hm<0 I Pt^— >5^^-f>^^^^ 
10 M til^coft&c?^;^ r-Cf*ATMiP) (ciBlf-r^"^/^ 

I Px — ^^ATM-t/Wbt-^ATMir/Wb^as 4 1^ 
A TMir/WbS^B 3 --;*:5&K{-#.^Jt^«#^A:^-f-6 
$iJWffi*x 5f^ATM-fe/WbS«3;^>^t>OATM-fe'/i-Sr 
4ii^if^(C^«^-r53i^T>5^^>5^. 6(i^liir>S^^>5^5 

ffi^aSr I Py'-^(-^^-r^S:mT^7^>5'. lOfigM 
[0 0 10] rHe>-^/v^^-v;=<^ hafS->;^f^^^S^ 

^<D^/U^^^y^h/l-—^ 2<Dm^\^s IGMPCOj o 

^CDi^SfflSr^-TJ: I Px-^3jlSfigl53 a . AT 

30 Mir/i^^i^aJ 3 b . ATM-tywa^^tt^ 3 c . $B»?FI$3 

[0 0 11] lil2(i. |g|l{;i*3(t^ATMir/Wb^eo 
1§^«?y^^'r:/n?/>7[g|-efo^o ia2(c:}oVNT. I Pt" 
-^i^S^ta$3 af*. EllcO-^/w^^-^;:^ h/W->5^ 2[ffl 
T^co I Px-^^03^S^t®Jffl)S:m\ ^yt. ATMir 
/W^^^ 3hn^ I PT^-cJ^a^SitSP 3 a -Cgft bfc I 
P7^-^^ATMir/WC^#^b. ATM-fe/w3^g|5 3 c 
ATM±/U±f$.^3 h-C^mi^fcATM^/U^mi 

40 [0012] 3 d ATMir/Wb^ffl 3 (Oife^ 

Sbf^^Sr^J^b. $iJffliiffi*4i:0|f#0AW;^^JW. IP 
•7^— ^52l§:lt§|5 3 aSr^b-CODEIlO'^/i^^^-^';^ h/i- 
— 2ra'C<^#®;?< ^'"fe— v^<?5^0Bi»9> ATM±/u± 

(^/U^^^y^hm<0 1 FT h^U^tATUmm^ (V 
PI /VCD ) Sr*m«fiS3 d^£::^^bTS^tS^*9S^i- 
-2>o r(D3g®gP3 e(;i^^b/c1f$R (I PT KV-;=^ir V 
PI /VCD ®J^a5 3d(^. ATM-feryW:i^(g^3 
50 b^^b> ATM-t/l^^J5ga5 3 b(i. ^<^VPI/VC 
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[00 131 r<D<}: 5^cCfil^<OATM-feryWb3£S3<D* 
2;&^ib^^ibttT< bffl I Px-^S^AT 

;^ b/i— ^ 2^. I GMPCO j o i n;?f ^yfe— 
i-'S^^fg ($«Jfflia53 I Py'-^^^^mUS 

^^-t:^ vm I py^-^^ATM-t/Hk-r^^te (um 

US d tS^^3 e*5j;t/ATM-fe/V^^aJ3 h\z.^ 
-5) . *5j:TJf. h/i-— ^ 2ffl!l;&^65^e>ti.'r 

< -5 I GMPcora^>^ 5^ir— v^{CU5K— h;^ y't^-iy 

^T^m-r^mm mmu3 d ^ i vy'-^m^mus a 

Wmr^-:f^%. Wmm^. ^ihffiMT. S^i^s. S 

ATM-fe/wt:^effly3;6>e><Dt»^sr. ^i^ffi^-csft-r 
^^■^^ hfflcD I p^— ^^Srffi^i Of^(^ y:7 h^:^:nr 

[0 0 151 i^T. ^OJ: 5^cC^J5fe^cO-5^/w^=^-^:^ b 
ilftv>^7^i>.*3 J:UtATMir/Hb3g® 3 cDibf^^^tJ^^gi- 
Px-cJ'Sr. |fliJ:®S7&^n^LTffi*l Otciami-^r 

-^yw^^-v:^ hfflo I Pf^— ^co I PT Ki-;^^s ::i<^ 
I PT Kl/^(-^/Ef^ftTf^-^L/cV^ATMmU^^. 
^cCt^-b. VP i/VC I <^fiS^A;^i-^o rcDa:5(-s 
«JP^7^475i^?> I Pr Kl--;^^ VP I/VC I (7>f[S:05A 
f}^i\.^h^ ATM-t/Wb^g3(*. rttiblPTKl/ 
;^ ^ V P I / V C I coffiS-ia 2 (c^-ri&^ias 3 e tc>tt^£; 
#ttTS!^®:L. ;^»^o, I PT Kl/^^^-tcMiSLT I GMP 
COj o i ^yir— i^^-^/V^^^r-r^ h/W— 2(C]3lffl 

[0 0 161 ATMir/Wb^a3;6^e>^C> j o i 

lP^:«»><bK^-r^'V/P^^r^;^ h>S I P7^-^SrSt# 
ATM-ir/Hb^ffiSfiiJtCi^tUf'So ATMir/WbiS 
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•Y^ hffl I PT^-^Sr. ^^JWffl*4;^»^?>A;^^i^TV^fc 
VP I/VC I >S:#^UT-fer/Wbb. W^T^zf^ ^\z. 

[0 0 171 5(-ATM-fe:/Wbaifi3;^^<bj3ldB$ 
nfcATM-t/Wi. j^r>5^7'>5^ 5. i^^6. ^ih^ 
S7. Sm^8§r:^M.TS{tTyr^9-CSm $;h.^o 
gffiT^J^rT"^ 9-e(^. ATMir/w§r-^/W^=^-y^ hffl I 
P7^-^(cS^bT. ffl^l Qi^'&m^^. ^7^1 0-C 

[00 181 $ic>{C. ATM-t/Wb^S3tl. -^/^^^^ 
h/W— 2^^e> I GMPCOPrg^g-^^ '^/-fe— v^;^53^ib 
;h.T^fc©^. I GMPCDI^^— hy ^^-t— 

hffl I P^-^Sri^«0?bTS(t^r 
-5o ^bX. ATM-t/Wb^g3l^. ®JfflIffi7K4;i>>?>(D 
Jg^fcJ:!?. El 2(^^41^35 3 e t;i2&^brfe^-^/i-^^ 
20 -v;^ bffl I V'T—^<0 I PT Kw:^^. #^-r^VP I 

-v;^ Vm I Px"— i$'^S:ATM-fe'/Wbb^^V\ ^^/V 
^=^^;^ h/i^— ft&2;0^ibcO I GMPOfta-g^-^p^ 

ffi^l 0^{C*|-r^ATMfflSr^b-CO-^/i^^=^r^^ b 

30 ^^-v;^ biiftf— tr><.Sr3S*^brffitt-r^r ^:«^5pxtg 

fi?^(c43V^-Ct>. «*10fiiJ-C. ^/l-^^-Y^ hiiftl^ 

fcliSSSrfflVNTATM'fe/vSrSaM-r^r ffil^ 

[0 0 2 01 ?fctc, flfecDlliffeWI-eco^^egcD'^/v^^a^'Y 
:^ hilfIi/><.^Aco:}oi:U^ATMir/WbS^eo?ftM^tT 

40 A T M-fe/Wb^SBcO*^^ ^^S^COll 2 (O^Mm 
Sr^-r:/ci iv^El-efo^o *lll3(;i:fe{t5'^/i-^^-v;=<^ 
ATMx^>f ?/^Sr®*bT. ATM 

i^(;i^fctc|S:{te>ttfct><^(i. ATM>^>f ?/^3 1. I 
Py^-^^^§£M3 2. SiJPffi7tc3 3-Cfci9. ATM;:^ 
-f tx^Slll. ATMir/i-(OVP I /VC ncS':3< ;^ 
^ vy^>^^^iLaSr^T5c I Px-^^^$g®3 2fi. « 

50 ;i»^ib(OVP I/VC Iit^(cS<5< ATM-fe/V<D I Px 
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[00 2 1] ri<Dfll^'T?<D'^>'W^^^;^ bilftv 

ATM><.>r :y^3 1 Sr^LTiffi^l 0{ciE>ft-rsr 

-?/V^=¥^>^ bfflco I Pt^— ^CD I PT Kl/^^t. w(D 

1 PT Vu:^\z.MJt^Hnxi4^l.rc\^^ATMMm'T'. -t 
fjtih-h. VP lyvc l<Dm^Atl-t^t. -bIB 

3(e:J:5. I PT Ki^:=^ t V P I/VC I Ojit(^[a2tc 
^-r^^SB 3 e ^<D^^ t. IPTVUy^ l^tc I 
GMPCDj o i n;?^ ivfe— v^OD-^/W^^-r^ b^'l^^^ 2 

/\^—^2\Z.X^. -r/W^:^^^ bffl I Px — ^<D^# 

[0 0 2 2] ^LT. ATM-t/Wb3tm3-eii. rcD-v 
/w^^-v:^ h/v— ^ 2^=^e>(D-^/W^=^'r^ I Py^— 

S^J^Bffl*4;^^^?>A;/J$^^. El 2 cO^^^fB 3 e (eg 
®LrioV^fcS^'r5VP I/VC I SrM^bT-fer/Wb 
L. ATM>^^ 5/^3 1 {ca^W-r^o ATM:^^ y^3 

ATM-fe:/Wt;3gM3;0^?><DATM-t/u>£r. ^<DV 
P I/VC ncS-:5#^>f ix^V^^LSL-C. IP'f— 

^^^m&3 2{z.mm'r^o- 1 p^-^^^^e3 2-t? 

^J^^T^S 3;&^e>A;/j$ttfcVP l/VC I offitc 
^/£-t--5ATM'fe/V^3StRbr. -^/V-^^-r:^ hm I P 

x-:^(c^#ibr. ffi^i oiii|-^3^w-t-^o ffi*io-e 

[0 0 2 3] CO<t5{-bT. «S5^10(C(i, S^lOU 

c^llife^?ll^[^«(c. ATM-fe/Wb^®3(:i. -^/w^^r-Y 
h/p— ^ 2;e»^ibO I GMP60Ba^ii:p< ^/-fe-— v^tc^a:^^- 
^ I GMPcowtK- h;?< ^'ir-v^cDiSmt. S«^S^4 
;5»^ib(Ojg^(cJ:-5 I PT Vx^^isXXJ^VP I /VC MOl 

3 1 S:|^ttyhATMJ^^c*5V^X. -^/wf^^-^:^ hiiftSr 
[0 0 2 4] IE!4ti. msiizmf^ I Py^— i?^^J*SI® 

3 2(i. ATM-fe:/WS:>ftSB3 2 a. I Py'—'^^^^S 

2 b. I Py^— ^J'^^m^S 2 c. $ijffiia53 2 d;6^ib/<(: 

ftj®si53 2 d(cft. mmmmssf)^^. ^iv^tim 

Jt^Hn^thfc^jl'^^^:^ hffl I PT Kt-;^^ VP I / 
VC Iffi;65A;^$tt. ^cOlf^SrATMir/uSft$P3 2 
a*5j:t5l P7^->5'±^glS3 2 blca^-r, ATM-fe-zi-S 
ma53 2 a(*. lil30ATM^'< 5^^3 l^^ibOATM 
-fe:/^€rSffb. $iJP^3 2 dd=^e>ffi$fL7tVP I /VC 
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IffiOATM-fer/vS^jllRb-r. IPX— ^^^gB3 2b 
di^W-r^o I Py^-i5'^^^fB3 2 b(i. $ij®^3 2 d 
^^hm^tltz^/^"^^^^ h I PT Kl-;?^.>^fflV^T. A 
TM-t/WS:fi^3 2 a y5i^e>OATM-fe:ywSr I Py^— ^J'tc 
^^b. I Py^->5'a^Sl$3 2 cSr:fl^bTEI3cOffl3^1 
OffiytC^^Wt-^o 

[0 0 2 51 roi: p^cC I P7^-^^fe^3£e3 2<^SI^ 
^m%:. »c<oia5(;i^-r<t 5t-bT. Iil2<^ATM-^/w 
'fki£S2 3lctS:itTt>Av\ last*, lai t>b<l*[g|3 
10 {c^{f^ATM±/i-itmm(oi&(om^m^^ir'^^ 

m^h^o *Mc^ATM-fe'/wbs«3 Of*. mm^M4 

t^hKti^Mc-^/v^f^^^^^ hm I PT Yu:^bVP I 
/VC Mii:S:*f^£;#ftT^®jaS3 e(c^^bT*3< :Lh 
\Z.X^^ I P7^-;J^S<iSl53 0 a-CSfibfc'^/i-^=^^ 
Vm I Py^— ^Sr-g-tp I Py^— ^J^tc^fi-^ATM-fe-zw 
^J5g|fB3 b(Cj:6ATM-fe:/Wl^^fT5 ATM^ 
d^e>5^e>nr #3^-^/1-^^^;^ bfflATMir/V^^-^tfA 

[0 0 2 6] r<DJ; 5^j:1Sj*<^ATM-^/Wk;^*3 0 

^m-B-. ATM-fe-zHk^fiS Of*. EI4^cOJi©^0*Q;Sa5 
<D;^cD;^tg^>SVN-5o -^fc. ATM-fe-zWt^SeS OS:. 
B13(c:Jo(t6'v/W^^r^>^. hilfl->>^"7'^{:i]lg>ffii-^^ 
^{C(*. I Py^-^^^^«3 2(Dftt>«9{C;SV^^- ^ 
;65r*#. rcDJ©-^. EI3<7)ffi7^1 0:6^e>(D I Pv^-:^Sr 

[0 0 2 7] El 1 —EI 5 S:fflV^TS^^ b/cJ: 5 

(c. *;*:SJSFy(D-^/w^^^;^ biim^>:=^y^A*5<i:U^AT 

30 h/U— GMPCO j o i np< ry-t— v^SrS^b. ^ 

ir— v^CijI^bT I GMP U-^— h>« v^Srtii;^i-^ 
ATM-^Mt^M^^^^'f'^'^^ h/i-—^ 

!9. -Y^-^J^^^y h;^^6>(Ol^;^cO'^/w^=^-yy^ hffi I P-r 
— ^SrATMP-ejM^^bTgam (-^/W^=^^>^ hilft) 

[0 0 2 8] A^^(cJ:l9A;^$ttfc'^7^^^^ 
;^ hffl I PT KV-::^^ir/w!®jgiJ^ (VPI/VCI) S: 
40 if^i?)*f^S#(tT^^b-c*5^. aftbfc-^/w^^^;=^ h 

ffl I Py^-^J^Sr-fe/wTOJ^SrfflV^Tir/WbbTATM^ 

e>(Oia 1 -|gl 5 SrfflV^TlftW bfc|IJS^J{c[Jg^$;a^ h 
coT?f*/i:<. ^^Oi|gSrigJi^^.b?iv^®H^c*5V^T^^^ 

[0 0 2 9] 

^g|^cofl&:e<D>7^;7.Dco I PT KV/x<.^cMbT^;f^^^^ 
50 mt^^^^<Oii:M<OATMmm^^-^:^^ ^ t ;^)S-C^ . 
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^m^l 0-285220 



[gill >^^m(D-^/u^^^:^hmm-^:^y'J^^XXJ^A 
m2] igi (C*5{t5ATMir/Wt;gB<0<t^^J$r^i- 
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10 



m5] mih\.<\tm3{z.:^n^ATM±Mtmw:<o 

I P^-^J'ii^Sm^. 3 b 
ATM-fe/Wg§Ht^. 3 d : 

8 : 9 : ¥ 

3 0 : ATM-fe/Wb^®. 3 0a: 
3 0 d : ^JffllgP. 3 1 : ATM^>< 



A 
A 



1 : ^l^^^y 2 

TM-t/W>ffc;S^ffi. 3 a 

TMir/W^^SfP, 3 c 

05. 3 e : 4 

6 : mmm. i 

3 2:1 "Pf—'^^^^W. 32a: ATMir/l^ 
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